An approach based on the difference (Δab = δa -δb) between 1 H NMR chemical shifts (δa, δb) of the geminal protons of oxymethylene (H 2 -26) (Δ ab = <0.2 for 25R; Δ ab = >0.5 for 25S) is proposed for ascertaining 25R/25S orientation of the 27-methyl group for (22R)-spirostane-type steroidal sapogenins and steroidal saponins. These studies suggested the 25R-orientation of the 27-Me group for the steroidal saponins isolated by Temraz et al. from Tribulus alatus.
The chemical shifts of 1 H and 13 C NMR resonances are of intrinsic significance to process molecular structure elucidation and validation and also contain valuable information about relative stereochemistry. Empirical methods that are both attractive and popular are based on comparison of spectral data with those of reference structures with already assigned 1 H and 13 C chemical shifts. Therefore, we have earlier reviewed 13 C NMR literature for steroidal sapogenins and their glycosides (steroidal saponins) [1] .
Steroidal saponins, a large family of glycoconjugates, are widely distributed in plants of food, agricultural and medicinal significance [2] [3] [4] [5] . The steroidal aglycones (steroidal sapogenins) include cholestane, furostane, furospirostane and spirostane derivatives. The spirostane-type steroidal saponins are most frequently found in plants. Structurally, these natural products possess a perhydrocyclopentenophenanthrene nucleus with B/C trans, C/D trans ring fusion geometry and β-oriented 18-Me and 19-Me, as present in androstane and cholestane, but also contain two additional spiroconnected rings (E and F). In general, the latter possess α-oriented 21-Me (20S), and D/E cis ring fusion geometry. The A/B ring junction could be cis, trans or Δ 5 . Hydroxyl and/or oxo groups are usually substituted at various positions. Most of the naturallyoccurring spirostane-type saponins possess the R configuration at C-22, and spirostanes possessing 22S are quite rare [6, 7] . The spirostanes also differ in configuration at C-25 as the 27-Me can acquire a R/S configuration. In compounds with an equatorial 27α-methyl group, the compounds have an R configuration (I), whereas compounds with an axial 27β-methyl group have a 25S configuration (II).
In 2003, based upon our own investigation of an epimeric pair of steroidal sapogenins [8] and literature reports, we proposed a method based on the differences among the 1 H NMR chemical shifts of the germinal protons of ring-F methylene resonances for ascertaining the 25R/25S stereochemistry of ring-F unsubstituted spirostane-type steroidal sapogenins and steroidal saponins [9] . To validate our preliminary observations that H2-26 protons are more dispersed (approximately 3-5 times) in 25S as compared with 25R compounds, and to derive more rigorous 1 H NMR shielding patternstereochemical correlations, we have now investigated recent literature reports, the results of which are presented in Tables 1 and  2 for 25R-and 25S-spirostane-type steroidal sapogenins and steroidal saponins, respectively. It is evident that germinal protons of H2-26 protons resonate individually in both series between 3.3 and 4.1 ppm. Taking into consideration the 1 H NMR chemical shift data for 25R (Table 1 ) and 25S compounds ( Table 2) , it is evident that the H 2 -26 geminal proton resonances are less dispersed in the former as compared with the latter. These absorb at δ 3.30-3.65 in 25R-, but at 3.28-4.10 in 25S-compounds. In general, the two geminal protons are approximately 3-5 times more resolved in 25S-compared with 25R-compounds. If δ a and δ b correspond to the chemical shifts of the individual protons of H2-26 appearing at lower and higher fields, respectively, then the difference between their chemical shift values (Δ ab = δ a -δ b ) is usually <0.2 ppm in 25R-but >0.5 ppm for 25S-compounds.
The observed chemical shift pattern could be applied to assign 25R stereochemistry of the 27-Me group for the steroidal saponins isolated from the aerial parts of Tribulus alatus by Temraz et al. [11a] as Δ ab = 0.12 and 0.14 for (25R)-5α-spirostan-2α, Coincident chemical shift for both methylene protons at δ 3.60 has been reported for 25(R)-17α-hydroxyspirost-4-en-3-one [12] which were inconsistent with majority of the 1 H NMR data (Table 1) . 
